Falciparum malaria characteristically causes severe complications because it produces the highest parasitic density in the blood, 100,000 to 500,000/mm 3 versus 8000 to 20,000 mrrr' for plasmodium vivax and ovale, Furthermore P. falciparum attacks red cells in all its stages and exhibits the ability of multiple invasion of a single erythrocyte.
Recent studies have shown serious pathophysiological changes in many vital organs, including acute renal failure, during severe falciparum malaria (1, 2) . On many occasions the outcome of these patients is fatal. The mechanism consists of an endotoxin-like substance being released from parasitized red cells at schizogony and triggering the release of mediators from macrophages. These mediators, which appear to cause much of the illness manifested in malaria, include lymphocyte activating factor (LAF), tumor necrosis factor (TNF), glucocorticoid antagonising factor (GAF) and prostanoids such as thromboxane A 2 (TXA 2 ) (2).
In India malarial acute renal failure is seen predominantly in rain prone coastal provinces. About 300 patients are reported every year. Investigations suggest massive intravascular hemolysis induced by one of the following mechanisms a) anti-malarial drug therapy in 6-GPD deficient patients or b) quinine hypersensitivity (black-water fever) (3). Hemodynamic alterations like hypovolemia, hyperviscocity, catecholamine effect capillary endothelial damage leading on to increased permeability and disseminated intravascular coagulation (4) . Cholestatic jaundice with severe hyperbilirubinemia.
In acute falciparum malaria such cholestasis is very uncommon even in the most endemic areas of India. We have seen nine such patients in a total of 43 patients of malarial acute renal failure at our institute in last 10 years. All of these 9 patients had severe renal failure, cholestatic jaundice, and P. falciparum in peripheral blood. Blood urea and serum creatinine were elevated between 52.2-117.1 mmol/L and 735.9-1329 jlmol/L. Total serum bilirubin were high 374-595 jlmol/L with direct fraction of 282.5-427.3 jlmol/L. Serum alkaline phosphatase levels were raised above four fold (95-140 king Armstrong units). Transaminases were moderately elevated. Intravascular hemolysis was present in mild form in 4 patients, absent in five. Renal histology revealed tubular necrosis with pigment casts. Liver biopsy, carried out in all nine cases, showed features of intra-hepatic cholestasis. All were hemodialysed, 7 recovered and 2 died, one from cerebral malaria, the other from multiple organ failure.
The association of surgical obstructive jaundice and acute renal failure is well recognised (5) . Bilirubin (6) , bile acids (7) and endotoxin (8) have been implicated in causing renal injury. Sodium chloride reabsorption in the ascending limb of Henle's loop is reduced resulting in natriuresis by high concentration of bilirubin in the renal rnedula (9) . Vascular response to catecholamine is enhanced and plasma renin activity increased in the presence of hyperbilirubinemia (10) . Furthermore, hyperuricosuria due to jaundice may further compromise renal function in the face of oliguria and an acid urine (11) . In addition to cholestatic jaundice other factors playing a role in causing renal failure are hypovolemia, blood hyperviscocity, parasitized red blood cells causing decreased deformity (12) , and disseminated intravascular coagulation (DIC).
A low hematocrit, normal levels of plasma fibrinogen and proteins indirectly ruled out hyperviscocity as a contributing factor in our patients. Likewise DIC was ruled out by normal platelet and fibrinogen values. Thus it is most probable that severe hyperbilirubineacute renal injury. Furthermore, its presence should raise the possibility of intra-hepatic cholestasis.
